Expression analysis of the impact of culture filtrates from the biocontrol agent, Phlebiopsis gigantea on the conifer pathogen, Heterobasidion annosum s.s. Transcriptome.
Phlebiopsis gigantea has been routinely used as the biological control agent for the conifer pathogen Heterobasidion annosum sensu lato, but the actual mechanism for the biocontrol process is not known. To investigate the effect of secreted molecules from culture filtrate produced by P. gigantea on the gene expression profile of H. annosum s.s., microarray analysis was used. Analysis of the differentially expressed genes led to the identification of genes with diverse functions. A major proportion of the up- and downregulated genes were either uncharacterized or genes whose functions were not known. A number of genes coding for proteins involved in metabolism, transport, and signal transduction were differentially downregulated; comparatively lower number of such genes were upregulated. Some genes involved in transport (polyamine transporters, 2573-fold, P = 0.002) and metabolism (endoglucanase, 622.5-fold, P = 0.002, cytochrome P450, 133.2-fold, P = 0.05) showed high transcript fold changes and were statistically significantly upregulated. Genes encoding defense-related proteins such as hydrophobins were either downregulated or expressed at relatively low levels. Further analysis of the effect of the culture filtrate on glucose metabolism showed downregulation of some key enzymes at the early stage of the glycolytic pathway while some genes were upregulated at the later stage of the pathway. A subset of the genes were selected and used to validate the micro-array result by quantitative real time polymerase chain reaction (qPCR) method. Generally, the high transcript levels of genes encoding several biochemically important genes (protein kinases, major facilitator superfamily polyamine transporters, endoglucanase, cytochrome P450, endoglucanase) suggests their potential functional relevance in signal perception, stress tolerance, cell defenses, and detoxification of toxic molecules during competitive interaction. These results have provided further insights into possible molecular and genetic factors underlying the response of H. annosum to metabolites from P. gigantea during interspecific interaction.